INTRODUCTION AND OBJECTIVES: Microdissection testicular sperm extraction (Micro-TESE) is the standard treatment for men with azoospermia due to spermatogenic dysfunction (ASD). Although seminiferous tubule thickness correlates to the likelihood of sperm retrieval, optimal sperm retrieval is limited by difficulty distinguishing the widest tubules. This study utilized a Region-based Convolutional Neural Network (R-CNN) to identify wide tubules in a rodent ASD model as a potential augmentative device for surgical sperm extraction.
INTRODUCTION AND OBJECTIVES: Microdissection testicular sperm extraction (Micro-TESE) is the standard treatment for men with azoospermia due to spermatogenic dysfunction (ASD). Although seminiferous tubule thickness correlates to the likelihood of sperm retrieval, optimal sperm retrieval is limited by difficulty distinguishing the widest tubules. This study utilized a Region-based Convolutional Neural Network (R-CNN) to identify wide tubules in a rodent ASD model as a potential augmentative device for surgical sperm extraction.
METHODS: Sprague Dawley rats (n[24) were implanted with testosterone filled (n[12) and empty (n [ 12) silastic tubing. After a 6-8 week incubation period, Micro-TESE was performed on the rats and video-recorded. Images were annotated for blood vessels, surgical tools, and tubules by size. Annotations were reviewed by four experienced urologists for consensus. An R-CNN was trained on the annotated images and 12 images were used for validation. The model predictions on validation images were analyzed by the same four urologists for consensus.
RESULTS: Concordance between expert and model predictions (PPV) was 89%. Considering expert predictions as the goldstandard, the model false discovery rate was 11% and false negative rate was 17%. Sensitivity was 83%, and accuracy was 75%.
CONCLUSIONS: This model is a promising preliminary step towards incorporating augmentative neural network algorithms into intraoperative surgical imaging. Compared to the gold standard expert opinion, sensitivity and PPV were satisfactory. Further research is needed in order to optimize tubule identification and sperm retrieval during Micro-TESE.
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PD34-05 SPERM RETRIEVAL AND INTRACYTOPLASMIC SPERM INJECTION (ICSI) OUTCOMES IN MEN WITH CYSTIC FIBROSIS (CF) DISEASE VERSUS CONGENITAL BILATERAL ABSENCE OF THE VAS DEFERENS (CBAVD)
INTRODUCTION AND OBJECTIVES: Patients with obstructive azoospermia (OA) from CF and CBAVD share underlying genetic etiologies with alterations in the CF transmembrane conductance regulator gene (CFTR), in both groups. Recent data suggest that CFTR alterations negatively impact male fertility beyond obstruction. We sought to compare CFTR alterations, sperm retrieval rates, and ICSI outcomes between CF and CBAVD patients.
METHODS: With IRB approval, we evaluated all men with documented CFTR alterations and OA from CF or CBAVD who underwent surgical sperm retrieval at two high-volume academic centers since 2010. All patients underwent microsurgical epididymal sperm aspiration (MESA) with possible rescue testicular sperm extraction (TESE), followed by in vitro fertilization (IVF)/ICSI. CFTR alterations, sperm retrieval outcomes, and ICSI outcome data were recorded. Medians and ranges were calculated for all variables and compared between CF and CBAVD groups using the Mann-Whitney U and Fisher exact tests. CFTR alterations were correlated with sperm concentration and total motile count (TMC) using ANOVA and whisker-plot analysis.
RESULTS: 39 patients met study inclusion criteria with 10 and 29 in the CF and CBAVD groups, respectively. During MESA, the CF group had a significantly lower median sperm concentration (14.4 vs 88.6 x106/mL, p<0.02) and total motile count (TMC) (2.9 vs 11.4 million, p<0.01). With subgroup analysis, this difference was only predicted by homozygous delta F508 CFTR gene mutations (p<0.05). A significantly higher rate of rescue TESE (70% vs 28%, p<0.03) and lower fertilization rate with ICSI (32.4% vs 69%, p<0.01) were observed in the CF group. Furthermore, in CF patients specifically with homozygous delta f508 CFTR gene mutations, lower fertilization, pregnancy and live birth rates were observed with ICSI than in those without.
